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Task 1 - Digitization of Habitat Maps’

‘The U. S. Fish'and Wildlife Service (FWS) digitized 168 - 1:24,000 .
hab1tat maps for the study. This represents. an extra 30 maps beyond that

" “required for the Agreement. A complete 11st1ng of maps digitized thus far by-
~FWS may. be found in Attachment A. - L

Data tapes in Map Overlay Statlst1ca1 System (MOSS) fonnat for

" installation on the Department of ‘Natural Resources (DNR) computer wefe
tde11vered in March per your 1nstruct1ons. _ o .

Task II = Database Ana]ys1s and Tra1n1ng

For this task FWS prov1ded techn1ca1 ass1stance on an as needed" basis

" to DNR personnel. dur1ng the length of the Agreement.  Total number of
technical assistance requests was 24. These requests -included assistance in L

permit reviews, computer accession, software clarifications, and training.

‘Specialpprojects‘on analyses includedicomputenjgfaphics and:data for
Barataria Estuarine Conference (Attachment B), Chenier Plain MOSS files .

~ converted to ELAS format for Louisiana State University and U. S. Soil

" Conservation. Service (Attachment C), two computer-generated maps (20 total) on

- . wetland changes for selected portions of .the Louisiana coastal zone .

. . -(Attachment D), and a summary paper prepared by FWS on compamson of MOSS and S
SO ELAS for mon1tor1ng wetland loss (Attachment E) : _ _

: Tra1n1ng for DNR was prov1ded by Fws on an as needed“ basws and DNR
participated in a l-week MOSS Users' Norkshop in Denver, CO,. sponsored by the“
FWS and the Bureau of Land -Management, in-mid-February. Updated tra1n1ng L

‘%*manua1s ‘have been supp11ed to DNR as they become ava11ab1e.

"'fgf fTask III - Insta]]at1on of Ded1cated Computer Line

' Per DNR 1nstructions the 1nsta11at1on of a ded1cated 11ne was cance]]ed

. due to DNR purchasing the1r own geographic information system. However, FWS-

did provide DNR access to its computer on an "as needed" basis and DNR
accessed FWS's computer approx1mate1y 250 hours during study. :

‘e‘ S T arhmentcﬁ(}onunerce
NOA‘AJ%E:stal Services Center lera;y
" 9234 South Hobson Avem{g o

* Charleston, SC 29405-24
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" USING A GEOGRAPHIC INFORMATION SYSTEM =
TO EVALUATE WETLAND LOSSES
" "IN BARATARIA BAY

James Johnston, Charles Alexander, and F]oyd Stayner
: U.S. Fish and Wildlife Service :
. National Coastal Ecosystems Team
1010 Gause Blvd. :
-S1idell, LA 70458

Presented'at}‘

Baratar1a Estuarine Comp]ex Conference"
" . The Four Columns _
3711 West Bank Expressway
Harvey, LA R

5Séptember 26, 1984'
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-,' OPENING REMARKS - INTRODUCTION

Thank.you Dr._Guey -I.am very pleased to be here today as-a part1c1pant

:1n these proceed1ngs ’ As many of you know, I work for the Nat1ona1 Coasta]
--‘tf Ecosystems Team or NCET of the u.Ss. F1sh and W11d11fe Serv1ce (FwS) in
*S]1de]] LA Part of my work 1nvo]ves oversee1ng the use of a computer1zed
‘_:Geograph1c Informat1on System, or GIS wh1ch we ut111ze 1n-the'ana1ys1s ofv
“‘:‘resource management prob1ems throughout coastal areas of the United States

fTh1s GIS system is capab1e of process1ng large volumes of natura1 resource and

1and use 1nformat1on in formats and d1sp1ays which are extreme]y usefu] to

‘_resource managers My presentat1on th1s morn1ng will br1ef1y d1scuss one
.*app11cat1on of th1s technology towards the prob]em of wetland loss in Baratar1a o

A,'Ba‘y.”'

"~ BACKGROUND

’, Baratar1a Bay 1s 1ocated a]ong the south central coast of Lou1s1ana‘_'

“”’ :?(F1gure 1) The bas1n wh1ch forms the Bay 1s a M1$s1ss1pp1 De]ta f]ank depres-
‘]L;5$1on approx1mate1y 70 m11es long w1th its apex at Donaldsonv1]1e It w1dens
_:to approx1mate1y 30 m11es between Belle Pass at Bayou Lafourche and Red Pass

‘; at the M1ss1ss1pp1 River. The basin forms a natural m1x1ng area for sa11ne and

"“freshwater and represents an extremely product1ve-natura] area w1th a rich

diyersity‘of flora and fauna. _Thedlandforms'and marShes of the Barataria

Basin arefin a constant’state of flux. H1stor1ca11y, there has been a dynamic -

- equ1l1br1um a1ong the ocean/]and 1nterface 1n coasta] Lou1s1ana where relat1on—
‘ ships between r1ver depos1t10n waves, currents, subs1dence and wor1dw1de :
. sea 1eve1 changes have resu1ted in a constant]y chang1ng shore11ne In the

‘,'past,‘as the_M1ss1ss1pp1 River wandered from one‘deltalto-another, abandoned
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' 'deltas and marsh areas s1ow]y eroded as new marshes were estab11shed else- '
- where. Ma1ntenance of marsh areas was, and cont1nues to be, h1gh]y dependent
- upon the ava11ab111ty of sed1ments and. nutr1ents e1ther from minor d1stribu— .

.tar1es or from overbank f]ood1ng dur1ng per1ods of h1gh water

Hdman act1v1ty in Baratar1a Bay, wh1ch has 1ntens1f1ed over the past two
: ;decades, has - great]y mod1f1ed these processes The construct1on of f]ood
: contro1 levees a]ong the M1ss1ss1pp1 R1ver to the east of - the Bay and a1ong
Bayou Lafourche to the west was begun dur1ng the late 1800 s and comp]eted by

the 1930 S. These levees, combined with the art1f1c1a] danm1ng of Bayou o

_f1ow.1nt0-the basin. Today the primary source of freshwater 1nto the area is
’rainfa11 Other activities wh1ch 1mpact on wet]and Toss in Baratar1a Bay
: 1nc1ude cana] dredg1ng assoc1ated w1th 011 and gas act1v1ty and ‘marsh dra1nage

e for agriculture and urbanization.

.‘,1DESIGNATION OF PROBLEM AREAS ; _
‘The GIS system at NCET can be a va1uab1e too] in 1dent1fy1ng part1cu1ar -

prob]em areas w1th1n Baratar1a Bay A]though on1y a port1on of the resource

1nformat1on for the ent1re Baratar1a Bas1n has been “d1g1t1zed " or 1ncorporated _
_ 1nto the GIS system (the broken Tline 1n Figure 2 roughly approximates ‘the area’ ’
h d1g1txzed), we have 1dent1f1ed three d1fferent problem areas in order to

111ustrate three d1fferent types of 1and 1oss w1th1n the Bay :

l - ’_"‘Lafourche in 1904 effectwely cut off all r1verborne sediment and freshwater
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_ The maps and stat1st1cs generated w1th1n the GIS system for these areas _»]
A:;‘are based upon wetland habitat maps from two d1fferent t1me per1ods, 1956 and

'11978 For the 1956 maps, black and whlte aer1al photography was 1nterpreted

_yand'l 24, 000-scale maps prepared Color 1nfrared photography was used to o -{éé% -
?--ioprepare the same scale size hab1tat maps for 1978 These maps were then o
‘ '1"d191t1zed " or transferred from point- locat1ons ona mapped graph1c 1mage, to ‘;f
~'a computer coord1nate system, for d1g1tal process1ng Netland hab1tats were |

' '_desxgnated accord1ng to a wetland class1f1cat1on scheme developed by the Fws

.,Cut Off- Golden Meadow Area o fi | o o A'> A - _m;a
| The Cut Off Golden Meadow area is located ‘on the western s1de of the _ '

"Baratar1a Bas1n along Bayou Lafourche The most dramat1c changes wh1ch have

_;;for agr1culture (soybeans and crawf1sh farm1ng) and also to open water. The
ifﬁbar chart in F1gure 3 1llustrates the changes over t1me for four d1fferent

_;habltats, marsh, forested wetlands, uplands and open water The actual data

?‘1n the GIS system is more spec1f1c than th1s, but for the purposes of our

Al? presentat1on today, the more general relat1onsh1ps between these four categories

e over time prov1des the best i11ustration of change

i
i
I.}f\A. .‘T” : Upland change is concentrated around Bayou Lafourche Various farming | H
l operatwns, 1nclud1ng stepped up crawf1sh farmmg, have had the largest 1mpact
- The construct1on of a hurricane protect1on levee system, scheduled to be _
II = completed 1n the near future, wwll most l1kely cause even more marsh to d1sapear.
Deter1orat1on of wetland areas to Open water has occurred to the south and

I N west of Bayou Lafourche, and around Catf'lsh Lake

.....

" occurred 1n thlS area has. been the loss -of marsh to upland development pr1mar1ly ;7
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“V;Laf1tte 0i1 F1er

- "_The Lafitte 0il F1e1d is concentrated in centraT Baratar1a Bay, northeast .
“;~,"of L1ttle Lake and the Cut Off- Golden Meadow area Th1s reg1on has been o
'1'subJected to 1nten51ve 0il and gas exp]orat1on as ev1denced by the dens1ty of ﬂ:i

’53tcana]s the trademark of th1s 1ndustry on the marsh

_ ‘:tl S1nce 1956 as 111ustrated in F1gure 4, approx1mate1y 21 percent of the o
J'fbmarsh in this area has been changed to “open water and upTands The almost |
= exclus1ve source of these changes has been the dredg1ng of marsh to prov1de
"taccess cana]s for dr1111ng rigs, “and _the deposwt1on of dredge spo11 along the '

“,p canaT marg1ns cover1ng marsh and creat1ng an upTand area where there once was

‘none

Al" Adams Bax - . < L
L "“fThe Adams Bay area is 10cated in the southeastern part of the Baratar1a -

. . S : . R - . -

51n between the Gu]f of Mex1co and the M1551ss1pp1 R1ver Th1s area is

raversed by numerous 011 and gas pipe11ne cana]s but. has not been subJected

5

7tto the same TeveT of hydrocarbon explorat1on as. the Laff1te 011 F1er

;_.{'f”ff,—_ S1nce 1956, nearly 34 percent of the marsh’ has deter10rated to open waterh‘

in thTS area (F1gure 5). Forested wet]ands and upTands, con*entrated around '
"‘::the Mlss1ss1pp1 Rlver, have remained: aTmost unchanged The most probable

f_cause of Tand Toss in this reg1on is a comb1nat1on of wave and t1dal eros1on

Ardue to its prox1m1ty to the Gulf of Mex1co, and a Tack of new sed1ments to

,,_,..-.u '- . - # - v -:‘p;s,

: replace those that are 105t to eros1on and TocaT subs1dence as former dep051ts

"'" begm to settTe The h1stor1ca1 source ‘of new sedlments was overbank f100d1ng'.

from the M1ss1ss1pp1
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f~Baratar1a Bay

wh11e the three prob]em areas d1scussed s0 far all 111ustrate s1gn1f1cant
”"changes 1n hab1tat over t1me part1cu1ar1y for wet]ands, stat1st1cs for the '
5_ ent1re area of Baratar1a Bay (1 e. ,vthe area d1g1t1zed 1n the GIS) are somewhatv
‘w”e1ess dramat1c (F1gure 6). Rates of change that were magn1f1ed at Adams Bay or

,ﬂLaf1tte are not as obvwous when one 1ooks across the ent1re Baratar1a comp]ex

Neverthe1ess, the trend is the same: Wetlands are}disappearing and being S
Arep1aced by uplands and open water S1nce 1956 marsh as a percent of the tota]
area, has decreased by 12 percent while open water ‘has 1ncreased by 11 percent ;f

'h'The usefu1ness in locat1ng part1cu1ar_prob1em areas, such as Adams Bay, is in
:f:the app]1cat1on of solut1ons. By identffying where the most‘pronounced'changesx_‘-
-are occurr1ng, we can address the prob1em more d1rect1y and eff1c1ent1y -h=»§"

' ::”Management p1ans can focus on 1so]ated trouble spots rather than be1ng d11uted

;lacross vast areas and plann1ng for the future can be more effect1ve

YfDISCUSSION _ 7 »

ﬁ Attr1but1ng changes in Lou151ana (3 coastal hab1tats to man is s1mp1e in
cases such as the Cut Off- Golden Meadow area where farmers have d1ked and |
‘f'dra1ned many acres of marsh and in the Laf1tte 01] F1e]d where 011 and gas |
A compan1es have dredged m11es of access canals for exp]orat1on and product1on
bASuch conc]us1ons are not as easily arrived at in the case of Adams Bay or
"dBaratar1a Bay genera11y where there are many natura] processes at work wh1ch
.‘may or may not be contr1buted to by human act1v1t1es Dozens of var1ous
factors must, 1n each case, be we1ghed and cons1dered before the 1ssue of

”':wet1and 1oss can be adequately. reso1ved Even more d1ff1cult to assess 1s the

RARIE s . HER ShyT P TRl AT - 8 L4 g 0 . A . ‘ot - s

| ’Af effect these factors w111 u]t1mate]y have on the Lou1s1ana coast in general,

7

E and_Baratar1a Bay_1n part1cu1ar, in terms of . resource product1v1ty._-F1na11y,

10 -
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further confound1ng the 1ssue, 1s the quest1on of what we cou]d or even shou]d

negatlve 1mpact on natura] resources, g1ven the enormous econom1c costs such

act1on may 1nvo]ve

. My presentat1on to you th1s morn1ng does not propose to answer-such

| Hmfi?ouestfons. The landscape of Baratar1a Bay is certa1n1y chang1ng, of that V
‘there can be -no quest1on at a11- Nhat I hope-you will take away from th1s

E presentat1on 1s a feel for the _jﬂl__ s of changes that are takxng p]ace and how

we can use techno]ogy ava11ab1e today to study these changes

RNy

' concwsmns - CLOSING REMARKS - o
‘ I wou]d 11ke to end th1s presentat1on by recommend1ng to you that

computer ass1sted methodo]og1es and techn1ques can be successfu]]y 1ntegrated

‘c1nto comprehens1ve natura] resource p1ann1ng ’ The GIS system at NCET is on1y ‘

ne examp]e of how th1s can be done A GIS system can be an extremely usefu]
K»oo1 in p]ann1ng our future management of the natural resources of Barataria
‘fb It -can be used not only to better quant1fy and d1sp1ay ex1st1ng ‘coastal
o prob]ems but a1so to- pred1ct and p]an for future ones. The on1y 11m1ts such
{} LIV’J a system has are the qua11ty of 1nformatlon 1t rece1ves (wh1ch, of course

' bo1ls down to do1lars) and one's own,1mag1nat1on.

a‘Thank you for‘inviting me to speak to youftoday. I would now like to-try

and  answer any questions you may'have."
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do to effect changes if we understood wet1and ]oss as hav1ng an unquest1onab1y rl
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ATTACHMENT ¢

Umted States Department of the lntenor
| “FISH AND WILDLIFE SERVICE |
NATXONAL COASTAL ECOSYSTE\[S TEAM
NASA . SLIDELL COMPUTER. CO\!PLE‘(
1010 GAUSE BOULEVARD _ o
SLIDELL, LOUISIANA 70458 =~~~ = . . .+~ - -

.- March 15,1985,

o Dr Terry Howey

- ‘State of Louisiana '
,»Department of Natural Resources
.- Natural Resources Bu11d1ng

- -P.0. Box 4439

~ Baton Roage, LA 70804 -

Dear Dr Howey L ;. - I - - e
: Enc]osed are the data f11es for the Chen1er P1a1n progect requested by your.
. .agency. The project area included the Sweet Lake, Boudreaux Lake, Grand
.~ Bayou,. Hackberry, Cameron, ‘and Creole quadrangles in Louisiana. These

" ‘maps were merged together and gridded at a 10 meter cell size, The. files -

.~ have been converted to ELAS format and should be read in using the output
.o+ ° format in the MOSS2ELAS subroutine. It was-necessary to convert the oy
.- -files because of a new cell data format in, the MOSS system The data.was..
“dumped as follows: R

R R N S P AT T HNE ek B

,Tage No i _,ihﬁ k" L n . R )
;F13e #1 1nc1udes 1956 wetland Hab1tats for the proaect area B]ock s1ze- 7252‘ﬁf‘
,Kfage No. 2 o o - L . | .A..

-HiF11e #2. 1nc1udes 1978 Wet1and Hab1tats for the prOJect area B1ock s1ze- 7252 -
AFA 11st1ng of the subJects for each f11e have been enc1osed wh1ch specify the .

- habitat type with its associated cell count value. If you have any questions.
“concerning these fites p]ease call me R : : :

: Sihcere1y yours,

~ GeograpNer

‘:-'VFOS/Ehc1osohes :




-y ATTACHMENT D

-' Umted States Department of the Intenor .
v FISH AND WILDLIFE SERVICE .
NATIONAL COASTAL ECOSYSTEMS TEAM -~
NASA - SLIDELL COMPUTER COMPLEX
. 1010 GAUSE BOULEVARD _
SLIDELL, LOUISIANA 70458 -~ - -

‘];,{; ,January 11, 1985', L ;;,;,'],j~ L_ . ,_,_a.e;l-c

“jv‘Dr Terry Howey : '
. Department of Natural Resources. : _ e L
- .Coastal Zone Management Section S O S
" Natural Resources- Building ' ’ ‘ -

- -P.0. Box 44396
Baton Rouge, LA 70804

_ Dear Dr. Howey

- Per your reque=t of 19 December 1985,1 have enc1osed two. coples of a11 ‘
- _projects we have completed in the State of Louisiana. These maps partially -
- % fulfill our obligations for deliverable items as nut11ned in Task 2 of

- the DNR Cooperat1ve Agreemént No 21910 84-03. =

> o i : P 5 e g PR = PRPRE N
- N RN R
FE : s - . S - : [ YR
. . i L Bl . A - PR N . i N
R L N A EEES [ 1 TR
gt TR o i A I A T TPRENY SRy 7.0

,if you have any quest1ons perta1n1ng to these 1tems please contact me ;.;>

;ancere]y'yours,   .

ﬂGeographeﬁ"

~ Enclosures




o ATTACHMENT E.

Lo

" AN EVALUATION OF LANDSAT MSS DIGITAL DATA FOR
*."UPDATING HABITAT MAPS OF THE LOUISIANA COASTAL ZONE
'*Computerized“Geographic'Information Systems (GIS) can provide’dathon.the
' 1,spat1al dlstr1but10n 1dent1ty, and cond1t1on of natura1 resources ,The} o

-‘;iNat1ona1 Coasta1 Ecosystems Team (NCET) current]y operates a GIS ca]]ed Map

}'Overlay and Statlst1ca1 System (MOSS), wh1ch prov1des data and ana1yses of

o used for coasta1 management 1s enhanced by per1od1c updates of the coasta1
a,resources data base Unfortunately, the process of updat1ng coasta] hab1tat
v"maps (1 e., acqu1s1t1on of aerva] photography and collateral data,

'_phot01nterpretat1on d1g1t1zat1on ed1t1ng, and ver1f1cat1on) 1s often afv,

4 t1me consum1ng and cost]y The synopt1c and temporal view of the coastal zone "

% a3 ] P . e . , S ;
‘/'%')-“')' 1‘.’:"- - Gl - o '-"? T - o - "-I F - e
[ ; K .s E

"'; appeared to ‘have the potent1a1 for low-cost updat1ng of hab1tat maps in the _ -
MOSS data base A study was 1n1t1ated by NCET to determwne the feas1b111ty of -

1ng Landsat Mu1t1spectra1 Scanner (MSS) dig1ta1 data and computer-ass1sted

_‘1mage process1ng techn1ques to- update habitat maps of the Lo '"ana Coastal

:'f_Zone S

The study area was a 16 845-ha section of coasta1 1ow1and in southeast
"~:.Lou1s1ana Its boundary was def1ned by the area encompassed by the Baratar1a '
B Pass u. S Geological Survey 7. 5 m1nute topographwc quadrangle - Land cover. and
o ]and use in th1s area are: s1m11ar to other coasta1 reg1ons of the northern Gulf,
»:Jof Mex1co and. 1nclude open water barrler 1slands beaches coasta] vegetat1on '
: l.urban commerc1a1 1ndustr1a1 centers,vrecreat1on areas,‘and 011 and gas ; L

L ;Qexp]orat1on

"coasta] _zone resources to’ a1d in management dec1sions The ut111ty of any GIS o

: 55;ooffered by sate111te remote sens1ng coup]ed wwth computer-process1ng techn1ques o



-.The habitat information stored in the MOSS data base for Barataria Pass
_quadrangle was dlglt1zed from maps produced from manual lnterpretations of

’aer1a1 photography taken in 1978 A tota] of 14 hab1tat categor1es were :

I 1dent1f1ed and dehneated e o ) |

‘iéh ';“ 'ff' - A c]oud-free 1979 Landsat d1g1ta1 1mage was selected for the analys1s and B
- was processed w1th a m1n1computer equ1pped for 1mage ana]ys1s Thls computer A
used software deve]oped by the Nat1ona1 Aeronaut1cs and Space Adm1n1strat1on 1

(NASA) for proce551ng d1g1ta1 data from sate]llte remote sensors. LA’

'.fﬁattempt to dup11cate the 14 hab1tat categorIes present in: the 1978 MOSS map

I - . 'stat1st1ca'| c]ustermg procedure was used to c]ass1fy the Landsat data in an

The overal] accuracy of the hab1tat map dertved from the Landsat class1-

:f1cat1on was 1ow Wh1]e the mapp1ng accuracy for open water habltat was 95 5%
:'app1ng accurac1es for the rema1n1ng 13 hab1tat categor1es ranged from 0 0 to
4 0% The ]ow mapp1ng accurac1es obtalned in this study are re]ated to: ’1(1):,_'
1nadequate spat1a1 and spectra] resolutlon of the Landsat MSS for mapp1ng o
;coasta] wet]and hab1tats, (2) d1fferences in tldal 1eve1s between the hab1tat ‘

v“:-map and Landsat lmage, (3) rad1ometr1c defects in the Landsat (po]ygon) lmage

1
1
I : and (4) mappmg errors re]ated to the conversmn of the MOSS map from vector
| format 1nto 50-m gr1d cel]s The results of-the analysxs suggested that 4
I ) macmne class1f1cat1ons of Landsat MSS data were not suff1c1ent]y accurate for
: N updatmg habutat maps of the Lou1s1ana coasta] zone. | '
» : Landsat Themat1c Mapper (TM) data, ava1lab1e s1nce mtd 1982 offers -
gia,great1y 1mproved spat1a1 and spectra] resolut1on re]atlve to the MSS 1mage used

. Q,_m.t‘hjs study “The use of these Landsat ™ 1mages w1th manual 1nterpretatwn
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“methods would probably result in higher tﬁapping’A'aCCu'rat_:ies for coastal

~habitats.

R

I NCET 1s cont1nu1ng 1ts efforts to. use remotely-sensed sate]hte data and
' N | computer processmg techmques to 1nventory and momtor coasta] resources |

e

- For more. ’_i'nfo_rmatibn: contact:
L Ne]son May Jr

.";_V'Nat'lonal Oceamc and Atmosphemc Adﬁ1n1strat1on
_ I. Nat1ona1 Space Techno]ogy Laboratomes |
f’*;e'NSTL M 39529 S L
L CFTS 494- 3650 '

I BT Natmna] Mamne F1sher1es Serv1ce
: o

j‘.‘»'an:d e

..-”Dr James B. Johnston :

_Natwna] Coastal Ecosystems Team _
I -: FU.S. Fish »and hhldh_fe Service -
| a NASA-S1idel ;Comput.er‘Compjex' '
»1(.')>1:0-’Gau'se "LBo'u.leve'rd o

" S11de11 v 70458 .

FTS 685- 6511







